Abstract
Introduction
ADPKD is a systemic disorder with cyst formation in the ductal organs and it often becomes a cause of end-stage renal disease. The manifestations of ADPKD include abdominal distension, and chronic flank pain from the mass effect of the enlarged cyst. Colonic diverticular disease or intracranial aneurysms are the most common extrarenal abnormalities in ADPKD. Without any coagulation abnormalities, extrinsic mechanical compression, such as that from surgery, trauma or obesity often induces pulmonary embolization. It is likely that thrombosis occurred with extrinsic compression to the IVC by the kidney, and hepatic cysts. However, thrombosis of the IVC associated with ADPKD has seldom been described in previous reports (1) (2) (3) . In this report, we present a rare case of thrombosis in the IVC due to a localized hepatic cyst in an ADPKD patient and successful treatment with anticoagulation therapy.
Case Report
A 76-year-old man was admitted to our hospital on February 23, 2002, due to severe edema of bilateral lower extremities, appetite loss, general fatigue and tachycardia. He was diagnosed with ADPKD a few years earlier. On admission, his height was 157 cm, and weight 46.9 kg, blood pressure 93/74 mmHg and pulse rate 116 beats/min with a regular rhythm. Physical examination showed pale conjunctiva and oral dryness, and bilateral pitting edema in bilateral lower extremities. Systemic examination was essentially normal. The laboratory findings at admission revealed anemia, hyponatremia, and hypoproteinemia. There also was mild elevation of value of blood urea nitrogen (BUN) and creatinine due to dehydration. C-reactive protein (CRP) rose to 7.29 mg/dl. Thyroid function was within the normal range. Prothrombin time (PT) and activated partial thromboplastin time (aPTT) were prolonged compared to normal. The activity of antithrombin III (AT-III) was reduced and fibrin/fibrinogen degeneration products (FDP) rose to 40 g/ml with hypofibrinogenemia and mild thrombocytopenia. Lupus anticoagulant and beta2-glycoprotein I-dependent anticardiolipin antibodies (anti-CL. 2GPI) were within normal limits (Table 1) . In December 2001, he was found to have multiple cysts in the kidneys and liver by computed tomography (CT) of the abdomen (Fig. 1A) . On admission, a localized hepatic cyst was enlarged in size and the density was increased compared with that in the CT taken on December 2001 (Fig. 1B) , suggesting intra-cystic hemorrhage. This single enlarged hepatic cyst due to intra-cystic hemorrhage extrinsically compressed the IVC. The hemorrhage into the enlarged cyst resulted in a massive thrombosis extending downstream from the hepatic level of the IVC (Fig. 2) . Although the present patient had hypoproteinemia, edema was localized in the lower extremities, thus we suspected the cause of his edema was this thrombosis in the IVC. Coagulation abnormalities reflect consumptive coagulopathy associated with IVC thrombosis.
He had no evidence of pulmonary embolization at that time. First, we continuously infused heparin sodium for a week, then switched to warfarin potassium, and thereafter the thrombin time (TT) was controlled to within 15 to 20%. After the anticoaglation therapy, the edema in his lower extremities was slowly reduced, and it disappeared in March 2002 (Fig. 3) . Anemia has tended to improve and the value of serum creatinine was decreased in April 2002. A followup CT of the abdomen in March 2002 showed that the hepatic cyst with hemorrhage had become markedly reduced, and steady blood flow was seen in the IVC (Fig. 1C) .
Discussion
The relations between hepatic cysts with ADPKD and pulmonary embolism or thrombosis of IVC are not well described. Only Peces et al reported a case of IVC thrombosis with hepatic local cysts in an ADPKD patient (1). On the other hand, O'Sullivan et al documented four patients with thrombosis of the iliofemoral vein and IVC caused by compression by medially located right renal cysts in ADPKD (2). Torres et al reported cases of hepatic venous outflow obstruction with severe massive ascites and renal insufficiency from a complication of polycystic liver disease (3). There are no reports documenting the relation between intra-cystic hemorrhage in ADPKD and thrombosis of the IVC. On the other hand, the relation between Budd-Chiari syndrome and ADPKD has been well described (4) . Surgical stress, such as nephrectomy or renal transplantation, might be a cause of mechanical stress on the IVC, and the relation between Budd-Chiari syndrome and these states has been previously reported (5, 6) . In the present case, we could not find any evidence of Budd-Chiari syndrome. He had no ascites and no splenomegaly. The mechanism was suspected to be thrombotic formation over the short term by dehydration and mechanical compression. The patient had no hereditary abnormalities in his coagulation system, and anticoagulation therapy was very effective for his thrombosis. Extrinsic mechanical compression often induces thrombosis even in a healthy person, and thrombosis due to extended sitting often causes pulmonary embolism. Inhibition of blood flow in the lower extremities can easily become a cause of deep venous thrombosis even with no abnormalities in coagulation. Obesity, dehydration, steroid hormone and surgical stress can also induce thrombosis without any coagulation abnormalities. In this case, we suspected that when intra-cystic hemorrhage occurred, the cyst became enlarged and compressed the IVC, and the decreased oral intake induced his dehydration, which further induced easy coagulability.
Herein, we showed a rare case of massive thrombosis in the IVC due to an enlarged localized hepatic cyst. Intracystic hemorrhage might have accelerated the enlargement of the cyst. In addition, the oral intake decreased. Thus we believe that both dehydration and cyst enlargement contributed to thrombosis in the IVC in our patient, in spite of his normal coagulation system. After treatment with anti-coagulants, warfarization was started and the severe edema of lower extremities diminished, with improvement of both appetite loss and general fatigue. After the anti-coagulation therapy, CT of the abdomen in March 2002 revealed recovered blood flow, but organized thrombosis was still on the wall. Local hepatic cysts were smaller compared with his abdominal CT taken on January 25, 2002. The size reduction of his hepatic cysts might have caused the reduction of IVC pressure. ADPKD can become an etiological factor in embolism in the IVC or hepatic vein regardless of renal function. Immediate anticoagulation therapy and careful follow up are essential in such conditions.
